AIP56, a novel plasmid-encoded virulence factor of Photobacterium damselae subsp. piscicida with apoptogenic activity against sea bass macrophages and neutrophils.
A strategy used by extracellular pathogens to evade phagocytosis is the utilization of exotoxins that kill host phagocytes. We have recently shown that one major pathogenicity strategy of Photobacterium damselae subsp. piscicida (Phdp), the agent of the widespread fish pasteurellosis, is the induction of extensive apoptosis of sea bass macrophages and neutrophils that results in lysis of these phagocytes by post-apoptotic secondary necrosis. Here we show that this unique process is mediated by a novel plasmid-encoded apoptosis inducing protein of 56 kDa (AIP56), an exotoxin abundantly secreted by all virulent, but not avirulent, Phdp strains tested. AIP56 is related to an unknown protein of the enterohemorrhagic Escherichia coli O157:H7 and NleC, a Citrobacter rodentium type III secreted effector of unknown function. Passive immunization of sea bass with a rabbit anti-AIP56 serum conferred protection against Phdp challenge, indicating that AIP56 represents a key virulence factor of that pathogen and is a candidate for the design of an anti-pasteurellosis vaccine.